Abstract. Plastoquinones A and C have be,n found in all classes of algae, including representatives of greens, yellow-greens, blue-greens, rods, browns and the flagellate, Euglena. Plastoquinone C from red and brown algae can be separated into 6 different types. An additional plastoquinone C has been found in Gigartina and Rhydomela. From chromatographic evidence this may be equivalent to plastoquinone CO, a C type with a hydroxyl group on the first isoprene unit of the terpenoid sidechain of this substituted benzo-quinone. The ubiquinone, vitamin K and a-tocopherylquinone content of several algae is also reported. The presence of plastoquinone A in all green plants and many algae indicates that it may be a functional element in photosynthesis. Our study shows that plastoquinone C is more regularly present in algae than has been previously shown.
Plastoquinones' of the A, B, and C types have been shown to occur in all taxonomic divisions of higher plants. In our studies of higher plants we have found no instanice in which all 3 types are not present. Previous studies of algae have been less conclusive with regard to the occurrence of plastoquinones. In some species of red algae plastoquinone A has been reported missing (12) . Very little study has been made of the occurrence of plastoquinones of the B and C type in algae. In previous studies they have often been reported as absent (9, 10) . It is the purpose of this paper to show that plastoquinones A and C may be regularly found in the higher algae whereas the plastoquinone B content mav be too low to be detected in small samples. A unique feature of the plastoquinone C complement of 2 species of algae which we have examined is the appearance of a seventh form in addition to the 6 usually found in higher plants. The organization of the photosynthetic system in algae differs from that of higher plants. Certain groups of algae lack membrane-bound chloroplasts. Instead, clhlorophyll is found on loose lamellar structures or attached to the cell wall. The blue-green algae are uniique in this respect-they are procaryotes like bacteria since they have no membrane-bound intracellular organelles of ainy kin-d. In this group), thylakoids bearing chlorophyll a and other components of the photosynthetic apparatus are found free in the cytopla-m at the periphery of the cell.
All studies to date comparing the photosynthetic reactions of algae with those of photosynthetic reactions of higher plants in vivo or in vitro find no essential differences (2, 13, 22 By such painstaking techniques we have been able to find PQ C in all classes of algae. Using 2-dimensional thin-layer chromatography, we have also been able to separate PQ C from red and brown algae into 6 different types, figure 1 and 2 as reported for PQ C from many higher plants (14) .
A special feature of algae PQ C is the occurrence of a seventh type, not reported from higher plants directly, -without gold-chloride oxidation of plastochromanol. We find it in quinone form in Gigartina and Rhydomiiela (fig 1) . It is )ostulated to be equivalent to C., i.e. having a hydroxyl group on the first isoprene unit in the sidechain of PQ C skeleton which is potentially able to accommodate a total of 9 successive hydroxyl groups.
In contrast to the 6 or 7 forms of PQ C found in higher algae, only 1 form of PQ C was found by 2 dimensional chromatography of the crude PQ C preparation from the blue-green alga, Attabaena K., vitamin Ki. complement of Anacystis nidulans has been discussed previously (1] 6) and evidence for a polar plastoquinone in this species has been reported by Allen et al. (1) .. We attribute the apparent lack of PQ C in Chlamydomonas to the small size available for assay. A small sample (0.5 g dry wt) of Anabaena also appeared to have no PQ C but it was found when a large sample (26 g dry wt) was assayed. Henninger has previously found chromatographic evidence for PQ C in a sample of Chliamydoon1oas supplied by Dr. R. P. Levine.
The absence of PQ C in samples of algae stored frozen for 5 years (table I) cannot be considered significant since it is apparent that plastoquinone content decreases under these conditions, as seen in the values for old and new Fucus. In general we feel it safe to predict that PQ A and C will eventually be found in all algae with the possible exception of Anacystis and its allies.
Our data show that many algae also have low levels of the PQ B series and a-tocopheryquinone in varying amounts (table I) . Since the roles of these qn1inones are not clear in higher plants, it is equallv speculative to ascribe functions to them in algae. 
